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FLOODS,
FLASH FLOODS
and WARNINGS

Floods are a natural and inevitable part of life
along the rivers of our country. Some floods are
seasonal, as when winter or spring rains and
melting snows drain down narrow tributaries and
fill river basins with too much water, too quickly.
Others are sudden, the result of heavy precipita-
tion—these are flash floods, raging torrents which
rip through river beds after heavy rains, surge
over their banks, and sweep everything before
them.

The transformation of a tranquil river into a
destructive flood occurs hundreds of times each
year. No area of the United States is completely
free from the threat of floods. On the average,
each year, some 75,000 Americans are driven
from their homes by floods; 90 persons are killed;
and more than $250 million worth of property is
damaged or, destroyed. Floods are also great
wasters of water—and water is a priceless na-

tional resource.
NOAA, the U.S. Commerce Department’s Na-

tional Oceanic and Atmospheric Administration,
keeps a round-the-clock, round-the-calendar
watch on the Nation’s rivers.

Through its National Weather Service, NOAA
maintains a special river and rainfall reporting
network, and continually analyzes river and rain-
fall data to provide river forecasts and flood
warnings. The flood warning service is an integral
part of NOAA’s environmental monitoring and
prediction program, which provides timely warn-
ings of atmospheric hazards like hurricanes, tor-
nadoes, and other severe storms, and of earth-
quake-generated seismic sea waves. As with the
other warning services, National Weather Service
flood warnings offer time—time to evacuate low-
lying areas, time to move property and livestock
to higher ground, time to take necessary emer-
gency action. This service saves many millions of
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dollars in flood losses annually—and an untold
number of lives.

The field organization behind the National
Weather Service’s river forecast and flood warning
service is extensive. The Weather Service’s River
Forecast Centers monitor the meteorological and
hydrological conditions affecting rivers and water
supply. From the Centers, water level predictions
are provided for more than 2,500 points on the
Nation’s rivers.

Individual river basins vary in size, topography,
soil, ground cover, and climate, and may have en-
gineering works (for example, dredged channels
and dams) which affect the flow of water. Hy-
drologists in the River Forecast Centers design
individual procedures for each river system, and
revise these procedures as natural and manmade
alterations affect stream channels and basins.

Forecast procedures are designed by studying
the past history of each stream and the relation-
ships between precipitation, melting snow, soil
conditions and streamflow. Through these analy-
ses, hydrologists develop river forecasting proce-
dures for predicting the amount of water that will
find its way into rivers and streams—and the time
it will take to reach them—under different con-
ditions of temperature, soil moisture, and pre-
cipitation.

River forecasting methods vary for each part
of a river system. For the headwaters, early fore-
casts and warnings are based on radar observa-

tions and measured rainfall. To {orecast for points
on major tributaries, hydrologists project head-
water and precipitation forecasts downstream.
Stages on the main stem of the river are predicted
by combining all tributary forecasts and comput-
ing the time it will take the water to reach the
forecast points.

River forecasts require continuous information
on present and expected atmospheric conditions
in the affected area. This information is supplied

“via special communications links by the National

Meteorological Center in Washington, D.C., where
satellite pictures, radar observations, computer
models of the atmosphere, and data from thou-
sands of observation points around the Nation
are combined into accurate, up-to-date weather
forecasts.

The area served by a River Forecast Center is
divided into one or more river districts. In each
district, one Weather Service station is designated
as a River District Office. The district office main-
tains a network of observing stations that report
river stages and precipitation amounts. These re-
ports are collected and relayed from the district
office to the River Forecast Center.

River forecasts based on atmospheric and hy-
drologic data are prepared at the Center and then
transmitted to River District Offices for distribu-
tion to the public by radio, television, and news-
papers, and to agencies responsible for flood pro-
tection.
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FLOOD WARNINGS

Floods begin when soil and vegetation cannot
absorb falling rain or melting snow, and when
water runs off the land in such quantities that it
cannot be carried in normal stream channels or
retained in natural ponds and manmade reservoirs.
River Forecast Centers issue flood forecasts and
warnings when the rain that has fallen is enough
to cause rivers to overflow their banks, and when
melting snow combines with rainfall to produce
similar effects.

Early flood warnings allow time for residents
to leave low-lying areas, and to move personal
property, mobile equipment, and livestock to
higher ground. Sometimes valuable crops can be
harvested in advance of a destructive flood. Emer-
gency and relief organizations can prepare to
handle refugees and to combat the inevitable
health hazards caused by floods.

Flood warnings can be issued hours to days in
advance of the flood peak on major tributaries.
Main river flood forecasts can be issued as far as
several days or even weeks in advance. In gen-
eral, the time lapse between rainfall or snowmelt
and the rise in river height increases with the size
of the river.

Flood warnings are forecasts of impending
floods, and are distributed to the public by radio
and television, and through local emergency agen-
cies. The warning message tells the expected de-
gree of flooding (minor, moderate, or severe),
the affected river, and when and where flooding
will begin. Careful preparation and prompt re-
sponse will reduce property loss and ensure per-
sonal safety.

FLASH FLOOD WARNINGS

On small streams, especially near the head-
waters of river basins, water levels may rise
quickly in heavy rainstorms, and flash floods can
begin before the rain stops falling. There is little
time between detection of flood conditions and
the arrival of the flood crest. Swift action is
essential to the protection of life and property.

Flash floods occur in mountainous areas where
torrential thunderstorm rains can change trickling
little brooks into raging treacherous torrents of
water. In urban areas where the flood plain has
been converted to buildings, roads and parking
lots, heavy rains can result in flash flooding with
cars washed away and considerable damage re-
ported mostly from residential and industrial in-
terests located along the lower ground levels.

NOAA’s National Weather Service has helped
set up flash flood warning systems in about 100
communities. In these, a volunteer network of
rainfall and river observing stations is established
in the area, and a local flood warning representa-

tive is appointed to collect reports from the net-
work. The representative is authorized to issue
official flash flood warnings based upon these re-
ports related to a series of graphs prepared by
the National Weather Service. These show the
local flooding that will occur under different con-
ditions of soil moisture and rainfall. The repre-
sentative can thus prepare a flood forecast and
spread a warning within minutes. Successful oper-
ation of a flash flood warning system requires
active community participation and planning, but
very little financial outlay. Still the communities
with self-help flash flood warning systems are only
a small fraction of the thousands of communities
which need them.

The Flash Flood Alarm system is another
method by which communities subject to flooding
can be provided with warnings. The communi-
ties’ representatives can request from the nearest
Weather Service facility that a flash flood hydrolo-
gist inspect the area in order to determine the
practicability of the flash flood alarm system for
that location.

This system has three components—a river
station, an intermediate station, an alarm station.
The river station senses the critical water level for
flash flooding.

The intermediate station provides power to the
river station and couples the river station’s signal
output to the alarm station.

The alarm station, which is located in a fire-
house, police station or some other appropriate
location in the community with 7-day, 24-hour-a-
day staffing. It receives a continuous signal from
the river station and through indicator lamps
and/or an audible alarm, provides information
on the system’s operational status. When the critical
level is reached at the river station the alarm is
activated. It is then the responsibility of the com-
munity to disseminate the warning through their
own communications system.

Communities within range of a National
Weather Service radar have an additional means
of being provided with advance warning when
flash-flood-producing rains approach. With modern
improvements, radar provides a rapid means of
obtaining the location, speed and intensity of the
rainfall patterns. Automated rain gages are being
installed around these radars which will provide a
check on rainfall rates and increase the accuracy
of the radars’ estimation of rainfall amounts.

These rainfall patterns are also sent to nearby
Weather Service Forecast Offices to enable the
meteorologists on duty to continually monitor the
precipitation being detected by radar.

Besides radar information the meteorologist
has computer data, observer reports and weather
maps to aid him in evaluating the potential rain-
fall from the meteorological conditions.
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Hydrologists at River Forecast Centers rou-
tinely prepare and send flash flood guidance infor-
mation to the meteorologists. The flash flood
guidance lists the rainfall amounts required to
cause flash flooding in most sections of the
country.

The meteorologist must determine the possi-
bility of flash-flood-producing rains reaching his
area of responsibility. When this threat exists a
Flash Flood Watch is issued to the public.

THE WATCH MEANS CHECK PREPARED-
NESS REQUIREMENTS, KEEP INFORMED
AND BE READY FOR IMMEDIATE ACTION
IF A FLASH FLOOD WARNING IS RE-
LEASED.

When radar or observer reports indicate that
flash flooding is likely or is occurring a Flash
Flood Warning is released.

THE WARNING REQUIRES PROMPT RE-
ACTION IF YOU ARE IN AN AREA SUB-
JECT TO FLOODING. FOLLOW FLASH
FLOOD SAFETY RULES.

Flash Flood Warnings are one of the most
urgent types of weather warnings issued and they
are transmitted to the public by the most rapid
means available.

COMMUNITY ACTION

Whether the flood is seasonal or a flash flood,
whether the flood warning is received weeks or
hours before the flood crest strikes the town, com-
munity action is the key to effective response.
It is essential that communities establish an ap-
propriate local organization which can receive
flood warnings and disseminate them swiftly to the
public. Such organizations should be headquar-
tered where 24-hour operation can be assured, as
in the sheriff’s office, police department, or other
emergency office. The nearest Weather Service
Office should be kept informed of the key staff
and organization to which flood warnings should
be transmitted.

Every resident of a community should know
what a forecast river height means in terms of his
own situation. He should know, for example, how
far his property is above or below anticipated
flood levels, and how this elevation relates to the
river gages for which forecasts are prepared. He
should know the location of safe areas. Many
communities have supported flood mapping pro-
grams, which make such information readily
available to individual citizens.

Community preparedness means that everyone
can take positive emergency steps in the face of
imminent disaster. Evacuation routes can be es-
tablished, the emergency operation center can be
manned, Red Cross shelters can be designated,
and municipal and enforcement officials can be
fully mobilized in advance of a destructive flood.

FLOOD STAGE FORECASTS predict
the river level at a specific river gage;
CREST STAGE FORECASTS predict
the highest stage, or level in feet, that
a river is expected to reach at a specific
gage location. These messages permit
constructive planning of safe areas and
evacuation routes. Ask the Weather
Service Office in your area where the
river gage nearest your home is located.
The City or County Engineer should be
consulted to determine what gage levels
mean in reference to your property.
FLASH FLOODS—no stages can be
forecast. Severity of expected flash
flooding may be indicated by terms such
as minor, moderate, or severe.




FLOOD SAFETY RULES

Before the flood:
Keep on hand materials like sandbags, plywood, plastic sheeting, and lumber.
Install check valves in building sewer traps, to prevent flood water from backing up in sewer drains.
Arrange for auxiliary electrical supplies for hospitals and other operations which are critically affected
by power failure.
Keep first aid supplies at hand.
Keep your automobile fueled; if electric power is cut off, filling stations may not be able to operate
pumps for several days.
Keep a stock of food which requires little cooking and no refrigeration; electric power may be inter-
rupted.
Keep a portable radio, emergency cooking equipment, lights and flashlights in working order.

When you receive a flood warning:
8. Store drinking water in clean bathtubs, and in various containers. Water service may be interrupted.

9. If forced to leave your home and time permits, move essential items to safe ground; fill tanks to
keep them from floating away; grease immovable machinery.

10. Move to a safe area before access is cut off by flood water.

During the flood:

11. Avoid areas subject to sudden flooding.

12. Do not attempt to cross a flowing stream where water is above your knees.

13. Do not attempt to drive over a flooded road—you can be stranded, and trapped.

After the flood:

14. Do not use fresh food that has come in contact with flood waters.

" 15. Test drinking water for potability: wells should be pumped out and the water tested before drinking.

16. Seek necessary medical care at nearest hospital. Food, clothing, shelter, and first aid are available at
Red Cross shelters.

17. Do not visit disaster area; your presence might hamper rescue and other emergency operations.

18. Do not handle live electrical equipment in wet areas; electrical equipment should be checked and
dried before returning to service.

19. Use flashlights, not lanterns or torches, to examine buildings, flammables may be inside.

20. Report broken utility lines to appropriate authorities.

FLASH FLOODS

Flash flood waves, moving at incredible speeds, can roll boulders, tear out trees,
destroy buildings and bridges, and scour out new channels. Killing walls of water can
reach 10 to 20 feet. You won't always have warning that these deadly, sudden floods
are coming.

WHEN A FLASH FLOOD WARNING IS ISSUED FOR YOUR AREA OR THE MOMENT YOU
FIRST REALIZE THAT A FLASH FLOOD IS IMMINENT, ACT QUICKLY TO SAVE YOURSELF.
YOU MAY HAVE ONLY SECONDS.

Get out of areas subject to flooding. Avoid already flooded areas. Do not attempt to
cross a flowing stream on foot where water is above your knees. If driving, know the
depth of water in a dip before crossing. The road may not be intact under the water.
If the vehicle stalls, abandon it immediately and seek higher ground—rapidly rising water
may engulf the vehicle and its occupants and sweep them away. Be especially cautious
at night when it is harder to recognize flood dangers.

DURING ANY FLOOD EMERGENCY, STAY TUNED T0
YOUR RADIO OR TELEVISION STATION. INFORMATION
FROM NOAA AND CIVIL EMERGENCY FORCES MAY

SAVE YOUR LIFE. Tg;;\/PA 71069 (GEA)




